Objective: the present study had two main purposes: 1. To examine the relationship between caregiver burden and health-related quality of life in family caregivers of older stroke patients in Japan; and 2. To examine which characteristics of the caregiving situation significantly relate to increased burden. Methods: subjects (n=100) were recruited from seven randomly selected neurological hospitals with out-patient rehabilitation clinics in western Japan and interviewed using the Zarit Burden Interview, the Modified Barthel Index, the Geriatric Depression Scale and the SF-12 Health Survey for health-related quality of life. Results: increased caregiver burden was significantly related to worsening health-related quality of life, particularly worsening mental health (Geriatric Depression Scale and SF-12 items), even after controlling for caregiver age, sex, chronic illness, average caregiving hours/day, and functional dependence of the care-recipient. Discussion: findings indicate that increased burden significantly relates to decreased health-related quality of life among stroke caregivers. In addition, the prevalence of depressive symptoms among caregivers was twice that of community dwelling older people. Roughly 52% of caregivers had Geriatric Depression Scale scores that warranted further evaluation. Despite the prevalence of depressive symptoms only one caregiver had received any psychiatric care during their caregiving tenure.
Introduction
Over the years, research on family caregivers has consistently demonstrated that increased caregiver burden relates to decreased mental and physical health [1] [2] [3] [4] [5] , particularly among Alzheimer's and stroke caregivers [6] . Among stroke caregivers, mental health and social functioning have repeatedly been found to be the most severely compromised health-related quality of life domains [1, [7] [8] [9] . However, very little is known about stroke caregivers in Japan. In order to expand our knowledge of caregivers in different cultures we examined Japanese family caregivers of post-stroke patients. Based on the above studies, we hypothesised that as Japanese stroke caregivers' degree of burden increased, that their healthrelated quality of life (HRQOL) would significantly decrease, particularly their mental health and social functioning.
Methods
Seven private neurological hospitals with outpatient rehabilitation clinics in a metropolitan area in western Japan were randomly selected (54% of total). All facilities agreed to participate in the study. Participation was limited to stroke patients who were 45 years or older with no diagnosis of Alzheimer's dementia. Family caregivers were defined as co-resident family members who assisted with most, if not all, of the patient's daily care needs. Sample inclusion was limited to patients and caregivers with no previous psychiatric history. The participation rate was 100% for the eligible family caregivers.
Measures
Caregiver burden was measured with the Zarit Burden Interview (ZBI) [10] which is widely used and has been translated and published in Japanese [11, 12] .
Health-related quality of life was measured using 12 of the 36 items from the psychometrically and clinically validated Japanese version of the SF-36 Health Survey [13, 14] . These 12 items comprise the English version SF-12 [15] . These items measure 8 dimensions of HRQOL which are listed in Table 1 .
Stroke patient functional dependency was measured using the Modified Barthel Index(MBI) developed by Shah [16] .
Caregiver depressive symptoms were measured with the Japanese version of the GDS Short Form 15-item version [17] . A cut-off score of 6 or greater on the GDS 15 is considered to be symptomatic of depression [18, 19] .
Data was also collected on other variables that influence caregiver burden and/or health status such as: caregiver/care-recipient age, sex (1=male; 2=female), relationship to care-recipient, education, duration of caregiving (in months), average daily hours of caregiving, and availiability of a respite caregiver (either paid or unpaid) (1=yes, has subcaregiver; 2=no subcaregiver), and chronic illness (1=yes, 0=no). In this study 'respite caregiver available' was defined as the presence of any paid or unpaid person upon whom the primary caregiver could rely to provide care to the patient if they themselves became unavailable for any reason. Caregiving was defined as assisting with the physical functional limitations resulting from stroke injury. The question regarding average daily number of caregiving hours was asked after the caregiver had completed the MBI scale thus enabling them to focus on the functional care needs of the patient.
Statistical analysis was performed with SPSS version 10.
Results
The majority of caregivers were women (74%) and/or spouses (71%) (see Table 2 ). Men caregivers were significantly older as a group. Wives reported significantly higher burden than other caregivers. The majority of caregivers (57.9%) had been caregiving for less than 2 years, however, 22% had been caregiving for over 5 years.
Factors related to caregiver burden ANOVA between groups revealed that neither duration of caregiving, degree of patient functional dependency (MBI score), caregiver chronic illness, nor presence of a respite caregiver related to the degree of caregiver burden. However, increased caregiving hours significantly related to increased burden.
Health-related quality of life
Out of the eight HRQOL dimensions, caregivers rated their General Health (GH) lowest (see Figure 1 ). The next lowest ratings were for vitality (VT), and for Mental Health (MH). Physical functioning, bodily pain and social functioning were the highest dimensions among Japanese stroke caregivers. There were no significant differences between men and women on any of the HRQOL items or subscales. Only 42.3% of caregivers reported their general health as 'good' compared to 63% of the care-recipients.
Geriatric depression scale
In terms of depressive symptoms, 52% of caregivers scored 06 on the GDS which indicates the need for further evaluation. This prevalence of depressive symptoms was more than double the rate (23%) found among community-dwelling Japanese older persons [19] . However, only one caregiver reported having received any psychiatric treatment during their caregiving tenure. There was no significant difference between men and women caregivers in terms of their GDS scores. However, depressive symptoms were higher among caregivers with a chronic illness. Increased burden was significantly related to increased depressive symptoms.
Hierarchical multiple regression analysis
Hierarchical multiple regression analysis was used to test the study hypothesis that increased burden would be significantly related to decreased HRQOL. In the first step, the caregiver characteristics of age, sex, and chronic illness were entered, in the next step, care-recipient physical functioning (MBI score) and average daily hours of caregiving were entered, in the third and final step, the total burden score was added to the predictive model. This model was run ten times using each of the HRQOL dimensions, including the Physical Component Score and Mental Component Score, as the dependent variables. Table 1 shows that in all the models only burden, caregiver age, and presence of a chronic illness were significant predictors of declining HRQOL scores after controlling for the effects of all the other variables. Thus, part of the difference in health-related quality of life is attributable to age. However, as shown in Table 1 , age was not a predictor of pain, vitality, general health, social function, role emotional, or mental health, although chronic illness did predict pain and general health scores. The regression analysis revealed that the strongest predictor of declining HRQOL overall, was caregiver burden.
Discussion
This study is a first attempt to understand the relationship between caregiver burden and health-related quality of life among caregivers of older stroke patients in Japan. In terms of our study hypothesis we found that:
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i. Increased burden is significantly related to decreased health-related quality of life, particularly mental health, among stroke caregivers even after controlling for caregiver age, sex, and chronic illness, as well as functional disability of the care-recipient, and average daily hours of caregiving. However, there was no relationship between increased burden and caregiver physical functioning and role physical functioning in the regression analysis because age explained more of the variation in physical functioning. ii. However, contrary to our expectations, although increased burden related to decreased social Note: NA means that the variable does not apply to that type of subject. HRQOL subscale means are reported in Figure 1 .
ÃStatistical significance refers to whether the variable in question significantly related to caregiver burden.
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Similar to other international studies of stroke caregivers, [1, 7] the rank ordering of HRQOL scores revealed that general health, vitality and mental health were ranked lowest. Stroke caregivers' perceptions of their own General Health were actually lower than those of their care-recipients', which concurs with other findings [8] . However, in contrast to these international studies, social functioning was higher among Japanese caregivers. This finding complements the data from the Zarit Burden Interview which revealed that unlike Western caregivers, Japanese caregivers do not report feeling that their social life has suffered due to their caregiving [20] . This may be an artefact related to differing cultural norms regarding the definition of 'social life'.
Although caregiver burden was not related to objective measures of care-recipient need such as functional dependency (MBI) or to social support factors such as the presence of a respite caregiver, increased daily hours of caregiving did relate to burden. Thus, caregivers who provided more hours of care did have the greatest burden but this burden was apparently not related to assisting with activities of daily living (MBI score). This finding supports the theory that caregiving hours are a subjective appraisal of care-recipient psychological, as well as physical, needs [21] .
Several other studies have also found that burden among stroke caregivers is independent of the functional dependency or stroke severity of the care-recipient [7, 11, 22] . This is in contrast to characteristics of burden among Alzheimer's caregiving which have been found to relate to disease severity and decreased cognitive functioning [12, 23] .
In our data, caregivers' total burden score was largely driven by their feelings of being 'depended on as the only one who could provide the care' and their subsequent lack of personal time [20] . Similarly, other studies have found that psychological changes in stroke patients such as dependency, irritability, and immature behaviour are often cited as the major cause of stress among caregivers [24, 25] . Thus, similar to other stroke caregivers, Japanese caregivers would be likely to benefit from counselling regarding how to deal with patient moods and how to manage their own private time in order to improve their sense of vitality and mental health. Current research suggests that caregiver stress is amenable to interventions such as support groups and counselling. Future research is needed to further investigate stroke caregiver needs in Japan and to test interventions to improve their quality of life.
Limitations
The generalisability of our findings is limited by small sample size and by the fact that only caregivers from one area in Western Japan were examined. However, the sample was representative for this area and included a very diverse set of lifestyles and living situations from agrarian to urban. A further study limitation is that we relied on caregiver assessments of patient functional level (MBI score) rather than clinical reports, which may be different.
Key points
. Similar to their Western counterparts, Japanese stroke caregivers reported diminished general health, vitality, and mental health. However, in contrast, they did not report decreased social functioning. Differences in cultural norms pertaining to social functioning and its relationship to HRQOL warrant further investigations.
. Greater caregiver burden among the Japanese stroke caregivers was related to age, sex, chronic illness, use of respite care, caregiving hours, and care-recipient functional status.
. Although average daily hours of caregiving related directly to increased burden, care-recipient functional status was unrelated to burden. The bulk of stroke caregivers burden may derive from care-recipients stroke-related psychological, as opposed to physical dependency.
